Introduction
The European economic integration has substantially changed economic relations, positively affected the volumes of trade and the mobility of factors of production among the European regions. Interregional competition and the division of labour should receive further support; however, there is no explicit answer whether such changes are equally useful for all European countries. The key issue remains to be whether, due to an increase in regional integration, the cohesion and prosperity will increase or, vice versa, decline. Today, this issue becomes even more important for the new European Union (EU) members which use the economic integration process to achieve a higher level of economic development reached by the old member states, to increase productivity and gain a foothold in the higher value added production chain of goods and services. This is a complex task for the Baltic countries as the old EU member states tend to develop economic relations with the neighbouring countries rather than with the peripherally located Baltic countries.
The question of economic integration while accessing the EU was widely discussed. However, the economic integration of the Baltic States has rarely been examined by evaluating the international interdependence with the EU countries and their economic sectors which, even in similar economic structures, may vary considerably depending on different multiplier effects.
The study was aimed to explore and compare the development of international economic integration of the Baltic countries and to determine what effect it had on the evolution of economic sectors in the period [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] . The main hypothesis of the article is that the economic integration with the EU countries during this period has increased. To reveal the development and relations of the economic sectors of the Baltic countries, an interregional input-output model was applied, which was obtained by combining the national input-output tables with the international trade data. Unlike the conventional trade statistics, this method allows to determine reliably the interdependence of countries and economic sectors, whereas the consumption of goods and services can be broken down by using economic sectors and end users.
Literature review
As a result of increased globalization, the international division of labour has also deepened in the recent decades. In this context, developed countries specialise in the production of capital-intensive goods while tending to import more and more necessary intermediate inputs and materials from less developed and lower-income countries. On the other hand, less developed countries attract foreign investment and also seek to gain a foothold in the higher value-added production chain due to cheaper factors of production, technology spillovers and other favourable conditions. Different interregional relations are established depending on the geographical situation, economic structures, political decisions, and the other reasons that affect the development and success of economic integration.
These and the related issues of economic integration of the EU countries have been analysed in a number of research papers. The results obtained are distinct due to the use of different methods, assumptions, and timescales. One of the most suitable instruments for this type of analysis is the Leontief input-output model as it allows the best assessment of the interregional flows of products among different countries as well as their economic sectors. For this reason, the input-output model has been chosen for this research. An input-output analysis enables to perform an investigation of different economic integration aspects depending on the model details. Analysis of trade flows is the most frequently used method, where flows can be subdivided into inter-and intra-industry trade.
According to Ricardo and Heckscher-Ohlin, the inter-industry trade is determined mainly by the differences in factor productivities or factor endowments among the coun-tries. In contrast, intra-industry trade is the exchange of goods within the same industry. Trade within the sector may also be of a horizontal nature (trade in differentiated varieties of similar products manufactured with similar factor inputs) or a vertical nature (trade in similar products distinguished by quality and price). The latter is close to the traditional endowment-based model, whereas labour among sectors is assumed to be mobile. Thus, capital-intensive goods are vertically differentiated while labour-intensive goods are homogeneous. Such analysis using the input-output model allows defining changes in trade flows due to the economic integration. In general, researchers agree that the share of intra-industry trade in the Baltic countries has increased. A similar trend was discovered by Lithuanian researchers as a result of analysis based on traditional trade data (Bernatonyte, Normantiene, 2009 ). However, it does not reveal how deep the relations among countries and sectors are.
For a deeper analysis of economic integration, in addition to trade flows breakdown, the input-output model allows also the assessment of cross-sectorial inter-country relations indicating the extent of the integration of countries and sectors through direct and indirect spillovers (Miller, Blair, 2009 ). The direct effect occurs when an increase in demand for certain products in one country causes the increase in demand of required intermediate inputs (including imports) from other sectors. The indirect effect is an additional demand for products required to satisfy the additional demand determined by the direct effect. In this way, the dependence among the countries reflects an economic integration when changes in demand or supply in one country determine a change in the output in the same country as well as in other countries depending on the intensity of economic linkages. The dependence has a backward nature if the growth in one sector will result in the growth of its sectors-suppliers, and a forward nature if the growth in one sector will result in the growth of other sectors using the outputs of the first sector as intermediates (Hirschman, 1988) . The forward dependence describes the supply side, while the backward dependence shows the demand side. The whole relations define the common dependence of one country or sector on other countries or sectors. The more changes demand or supply induce in the output in of other countries, the deeper the economic integration is.
Concerning the economic integration among the new EU countries, there are only a few researches in which the input-output model is used, whereas the structured data required for this model have not been systematically collected. The existing studies demonstrate the different status of old and new EU countries in the value-added chain.
The economic structure of the Eastern European countries (Czech Republic, Hungary, Poland, and Slovakia) were investigated by Černoša (2007, 2009 ) using the inputoutput model. He has found that the intra-industry specialization of these countries has a vertical nature and that they specialize mainly in producing lower-quality goods.
The studies indicate that the situation has changed slightly over time. In one of the recent studies, Zeddies (2011) analyses the nature of international trade in intermediary goods in the same Eastern European countries, i.e. in Czech Republic, Hungary, Poland, and Slovakia, as well as in more developed Western European countries. A comparison of flows between Western and Eastern European countries has demonstrated that exports from Western to Eastern Europe countries contain considerably more high-skilled factor services than imports to Western European countries from their Eastern European trading partners, whereas the trade data among Western European economies have indicated that the content of exports and imports differs only slightly. Cabral and others (2009) also draw attention to the fact that the composition of intermediary goods in the export and import flows among the countries with different levels of economic development differ significantly due to the skill-intensive manufactured goods.
Economic integration is taking place also among countries with a similar economic development, for example, among the OECD countries which have a higher level of economic development and are using similar factors of production and similar technologies. However, trade flows among such countries do not indicate any significant differences in their exports and imports (Nishioka, 2006) . Some authors have noted a positive impact of the EU integration on the new Member States. Ito and Okubo (2011) , who analysed trade flows during 1988-2007 in Eastern European countries, have found that trade flows within industry have a vertical nature, and the share of higher quality products has also increased.
Several studies carried out using the input-output model included also the Estonian case. In one of their recent studies, Backer and Miroudot (2012) while analysing the global value chains have found that the indicator of the Estonian participation in the global value chain is relatively high despite the long distances, although the country specializes in the production of inputs at the beginning of the global value chains.
There are also some researches based on the input-output model, which analyse inter-country cross-sectorial relations of the EU members, which cover a wider group of countries. The most comprehensive analysis is conducted by Yamano, Webb, Hewings (2012) . They have found that all manufacturing sectors in the new EU member states have strong backward and forward linkages. However, the dependence of the Baltic countries was not specified, because the aim of the research was to reveal the global relations. The research has shown that among the Baltic countries Estonia has the strongest relationships in the global value chain.
In general, the results of the studies demonstrate a lack of in-depth analysis of the impact of economic integration on the development of economic sectors and international relations of the Baltic States. The purpose of the present study is to perform a deeper analysis of sectors of the Baltic countries.
Methods
Based on the input-output model, it is possible to determine the share and destination of the exported products, the share and the origin of imported products as well as the differences among the Baltic countries and their changes during the period. The analysis focuses on the changes of economic structure of the Baltic countries as well as on international linkages. Two types of linkages have been investigated:
• backward: the total of direct and indirect purchasing inputs per sector (the ordinary production multipliers of the Leontief inverse
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-forward: the total of the direct and indirect processing outputs per sector (the production multipliers of the Ghosh inverse �� � � � � �� minus the direct effect).
While the Leontief inverse is based on the input requirement matrix � = �� �� �, the Ghoshian inverse is based on the output allocation matrix � � = �� � �� �. The elements of these matrixes are computed in the following way:
where � �� is the input from i required in the production of j, and X is the total input or output.
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Analysis of sectors in the Baltic countries
An important challenge for each country is to ensure that economic sectors are competitive on the international market producing higher value added products, because such specialization generates a higher national income. Therefore, while analysing economic structures, it is important to draw attention to competitive and a greater value added creating sectors. For this purpose, the economic sectors of all Baltic countries have been divided according to their share in the country's economic structures and value added per working hour on the basis of the input-output model data in 1995 and 2009.
However, a greater share of value added created in a certain sector does not indicate its competitiveness in the international markets as the outputs of the sector may be dedicated more to meeting the domestic demand. Part of products may be unattractive to foreign markets because of relatively high transportation costs, different consumer priorities and for other reasons. A lower export is also typical of service sectors. For the purpose of a more detailed analysis, sectors exporting more than 30% of outputs abroad in Table 1 were marked in grey, and in bold if more than half of such sector's export is intended for the final consumption.
During the period under analysis, the economic structures of all three Baltic countries did not differ significantly (Table 1) , and many common characteristics in structural changes of all Baltic countries can be observed as well. The value added share in the production of agriculture, hunting, forestry and fishing, food, beverages and tobacco, textiles and textile products in all three countries has decreased. In spite of significant structural changes, during the period, exports in Latvia and Estonia have remained mostly stable, Lithuania being an exception.
Exports in the total output 1 of economy in 1995 accounted for 21.1% in Latvia, 26.2% in Estonia, and 21.4% in Lithuania. In 2009, these figures in Latvia and Estonia were 19.0% and 26.6%, respectively, while in Lithuania they increased by 6.2 percentage points up to 27.6%. In Lithuania, in 1995, 12 economic sectors exported more than 30 per cent of the output, in Latvia 16, and in Estonia 15. In 2009, the number of such sectors increased to 20 in Lithuania, decreased to 14 in Latvia and grew to 17 in Estonia. The most significant structural changes in Lithuania were observed in the coke, refined petroleum, and nuclear fuel sectors, inland transport, other supporting and auxiliary transport activities, other manufacturing and wholesale trade sectors where both export share and the share of value added increased.
The competitiveness of a country rises with a higher productivity, i.e. with the ability to create a higher value added per working hour. As we see in Table 1 , the average value added per hour was similar in the Baltic States; however, quite significant differences among the sectors were observed. The real estate sector demonstrates the highest productivity; however, its export share is one of the smallest. Food, Beverages, and Tobacco 5.9 2.8 5.7 3.3 5.5 3.1 4.0 14.6 2.4 10.8 2.2 12.7 Electricity, Gas and Water Supply 5.0 3.7 5.0 6.9 3.4 3.9 3.9 26.8 3.6 38.7 3.9 39.7 Education 4.2 1.3 5.4 1.6 6.0 2.4 6.3 8.9 5.5 11.2 5.4 9.2 Inland Transport 3.8 2.2 3.9 2.1 3.9 2.2 6.8 17.6 4.6 18.5 3.8 13.9 Textiles and Textile Products 2.9 1.7 2.3 2.0 2.8 1.7 1.2 5.5 0.5 5.2 1.0 7.5 Other Community, Social and Personal Services 2.7 2.1 3.3 1.6 2.8 1. Bold font -sectors exporting more than 30 per cent of output for the final consumption.
Source: authors' calculations based on the WIOD database data.
At the end of the period, relatively more exporting and the highest added value per hour creating sectors in Lithuania and Estonia were the coke, refined petroleum and nuclear fuel sectors, in Lithuania wholesale trade and air transport, and in Latvia the mining and quarrying sector. In all three countries, other sectors also excelled (chemicals and chemical products, other supporting and auxiliary transport activities, and water transport sectors). During the period the share of most of these sectors has increased, though in a different scope.
Among the main exporting sectors in all three Baltic States, the lowest productivity was noted in the following sectors: leather, leather and footwear, textiles and textile products, other manufacturing and recycling. A considerable share of goods in these sectors are produced for final consumption. A significant part of output for the final consumption was exported to Russia and Germany, as well as to Finland and Sweden (in case of Estonia). However, export for the final consumption was dominated by relatively lower productivity products, while exports intended for intermediate consumption were dominated by relatively high productivity products in most of the sectors.
The proportion between intermediate and final consumption in the exports of goods from the Baltic countries during the period was very similar. A similar trend is observed in the advanced economies as well. This phenomenon is a result of output decomposi-tion when production is fragmented into larger task sets many of which are carried out in different geographical locations. So, the value added in the production of final consumer goods not necessarily will be higher than in the production of intermediaries.
The research has also analysed sector linkages of the Baltic States with other countries. The identification of linkages facilitates a better understanding of the existing economic structures and their changes during the period.
In general, backward linkages indicate how much an increase in exogenous demand will change the endogenous output, which in turn further leads to changes in the demand for intermediate inputs. Causality runs from the demand for final (or higher value-added intermediate) products to the demand for raw materials, intermediary products, and primary inputs used in production process. In other words, it follows the respective production chains in the backward direction. Table 2 demonstrates the percentage expression of estimated backward linkages revealing how much an output change in Estonia, Lithuania, and Latvia (direct effect) will further affect the change of output in the same and other countries (indirect effect). The more significant is the change in output, the stronger is the economic integration with the countries concerned. It should be noted that the results are partly influenced by the economic crisis in 2008; until then, both backward and forward linkages in all three countries had been somewhat stronger, however, the trend for all three countries remained the same.
Backward linkages in the Baltic States throughout the period indicate some different trends: the dependence of Lithuania and Estonia on the supply of intermediary products has decreased, while the dependence of Latvia, increased. In case of Latvia the increase of backward linkages was influenced by the internal interdependence of the country's sectors in which the indicator of linkages has shown an increase by 14.2 percentage points. The internal interdependence of the Lithuanian sectors has decreased by 12.4 percentage points. The dependence on foreign markets of the Baltic countries has changed slightly during the period. Internal interdependence in Estonia has changed only to some extent, although the relationship with foreign countries has decreased. The greatest reduction occurred in Finnish and Russian supplies of intermediary products. It should be noted that interdependence among sectors of the three Baltic countries has increased.
In the period under analysis, the Baltic States maintained strong economic relations with Russia and Germany. The backward linkages demonstrated an increased dependence of Lithuania and a decreased dependence of Latvia and Estonia on the Russian supply of intermediary products. The greater Lithuanian dependence on Russia was determined by coke, refined petroleum, and nuclear fuel sector's dependence. The dependence of the Baltic States on the supply of inputs from Germany has decreased, but the dependence on China, especially of Estonia, has increased. Lithuania's backward dependence on the other EU countries has declined, although Latvia's and Estonia's dependence remained relatively stable.
Forward linkages indicate how much the change of primary inputs in a country leads to changes of other sectors using products of the first country. In other words, it follows the respective production chains in the forward direction. This interpretation arises from the supply side of the input-output model, and it was criticized for some of its shortcomings (Dietzenbacher, 1997 , Oosterhaven, 1996 . However, it is not so important in determining the interdependence of countries and sectors, as in this case the structure at a given moment is analysed.
Forward linkages in Table 3 demonstrate an increased Latvian and Estonian and almost unchanged Lithuanian total dependence on the demand of its intermediate inputs. Lithuania 52.5 1.2 0.6 3.8 5.5 0.4 1.9 1.6 2.4 1.6 0.2 0.7 0.9 0,7 5,3 8.6 92.0 39.6 Latvia 1.0 52.7 0.7 3.4 4.2 1.2 3.6 1.3 3.7 1.2 0.4 0.3 0.3 0,1 3,9 2.5 96.6 43.9 Estonia 1.1 1.7 60.0 3.8 4.4 8.9 5.2 3.7 3.3 3.3 0.2 0.8 0.8 0,7 3,8 2.6 109.9 49.9
2009
Lithuania 40.1 2.9 1.1 4.5 2.9 0.8 1.3 1.7 1.2 0.8 2.8 1.1 3.1 0,9 5,6 7.5 91.7 51.6 Latvia 1.9 66.9 1.3 2.4 2.0 1.2 1.6 2.6 1.4 0,9 2.7 0.6 1.1 1,0 3,8 3.3 109.9 43.1 Estonia 1.5 2.6 58.2 5.3 3.0 8.0 4.9 2.2 1.3 1.6 2.7 2.6 1.3 1,0 5,4 1.5 116.9 58.7
Dependence on foreign demand increased in Lithuania by 12.0 per cent points, in Estonia by 8.8 per cent points, while in Latvia changed only slightly. A. Strong forward dependence of the Baltic countries remains on Germany, slightly decreased on Russia, the Great Britain, but increased on China and Poland. Forward linkages demonstrate a stronger dependence than do backward linkages on a greater number of the EU countries.
Considerable information on interdependence is provided by the breakdown of backward and forward linkages by internal interdependence (Int) and external dependence (Ext). Intersectoral backward linkages indicate how much the growth of one sector will affect the growth of other sectors in satisfying the additional demand for inputs. Table  1 showed that some sectors exported relatively more, although generated a lower value added per working hour, for example, leather, leather and footwear, textiles and textile products, other manufacturing, recycling, wood and products of wood and cork sectors. Table 4 indicates that external linkages in these sectors have been strong and during the study period were not inclined to fall, except the leather and footwear sector.
The most significant increase in external dependence was observed in the Lithuanian sectors of coke, refined petroleum and nuclear fuel, chemicals and chemical products, and basic metals and fabricated metal sectors, in the Latvian sectors of other machinery, basic metals and fabricated metal, manufacturing, recycling, the post and telecommunications in the, Estonian sectors of rubber and plastics, chemicals and chemical products, transport equipment, and post and telecommunications. The major general backward linkages with foreign countries in all three Baltic States were observed in chemicals and chemical products and electrical and optical equipment sectors. In Latvia, more than in Lithuania or Estonia, backward linkages indicate the increased internal interdependence. Intersectoral forward linkages indicate how much the growth of one sector will affect the growth of other sectors when using the output of the first sector as intermediate inputs to produce the sector's own products. Forward linkages are presented in Table 5 .
The dependence of economic sectors of the Baltic countries on the foreign demand of intermediary products evolved unevenly. In some sectors, it was the internal dependence that has strengthened, while in others it was the external dependence. The dependence on foreign demand for supplies most significantly increased in the Lithuanian sectors of water transport, basic metals and fabricated metal, textiles and textile products, leather, leather and footwear, rubber and plastics, transport equipment, in the Estonian sectors of electrical and optical equipment, coke, refined petroleum and nuclear fuel, chemicals and chemical products, basic metals and fabricated metal, pulp, paper, paper, printing and publishing sectors, in the Latvian sectors of other supporting and auxiliary transport activities, the basic metals and fabricated metal, rubber and plastics, other manufacturing, recycling, transport equipment. The forward linkages with foreign countries in all three Baltic States were significant in the sectors of water transport, basic metals and fabricated metal, electrical and optical equipment, other supporting and auxiliary transport activities, chemicals and chemical products, wood and products of wood and cork. In general, a deeper integration of the Baltic countries is observed in industry sectors with stronger forward linkages.
Usually, as the key sector, the one having both forward and backward linkage indices greater than 100% is identified, regardless of which dependence, internal or external, is stronger. In the economic integration approach, the sectors where backward linkages (BL) and forward linkages (FL) with foreign countries are stronger can be described as key sectors, because their economic activities exert a greater impact on the economy of foreign countries. For this purpose, the sectors indicating the forward or backward dependence on foreign countries as more than 100% are listed in Table 6 . The backward and forward linkages are strongest in the Lithuanian sectors of coke, refined petroleum and nuclear fuel, chemicals and chemical products. These sectors have also generated a higher value added per working hour. The Latvian and Estonian key sectors of rubber and plastics, basic metals and fabricated metals, and the Estonian electrical and optical equipment sector are not high value added sectors; however, due to a deeper integration, they have a greater potential to grow and create higher value added products in future. Strong forward linkages are observed in all Baltic countries in wood and products of wood and cork, chemicals and chemical products, rubber and plastics, basic metals and fabricated metals, water transport, and other supporting and auxiliary transport activities. This demonstrates a stronger dependence of these sectors on the foreign demand for supplies. As compared with the advanced EU economies, these sectors create a lower value added per hour, which reveals their specialization at the beginning of the value chain. However, these linkages should be taken into consideration in order to encourage exports, because these sectors have better prospects because of their stronger linkages.
Conclusion
In the period under analysis, changes in the economic structure of the Baltic countries have taken place: the share of sectors creating a lower value added has decreased, but the export share in output during the period has increased only in Lithuania, whereas in Latvia and Estonia it has remained largely stable.
The export intended for the final consumption was dominated by products with the relatively lower productivity, while the exports intended for the intermediate consumption were dominated by relatively higher productivity products in most of the economic sectors. In the period under analysis, the proportion of the intermediate and final consumption in exports of goods and services from the Baltic countries was very similar. A similar trend is observed also in the advanced economies. This demonstrates that production is fragmented into larger task sets many of which are carried out in different geographical locations. This trend indicates that for the Baltic countries it would be useful to specialise in the production of higher value-added intermediary products.
This assumption is confirmed by the analysis of international relations of the Baltic countries, based on backward and forward linkages. The results show that in the period under analysis the Estonian and Lithuanian forward linkages with foreign countries have increased whereas the, Estonian backward linkages have decreased, and the Latvian linkages have changed only slightly.
A deeper integration was observed in most of industrial sectors manifesting stronger forward linkages. This indicates a greater dependence on foreign demand of intermediary products of these sectors. Strong forward linkages in all Baltic countries are observed in the sectors of water transport, wood and products of wood and cork, chemicals and chemical products, rubber and plastics, basic metals and fabricated metals, electrical and optical equipment, and other supporting and auxiliary transport activities.
Forward linkages have also indicated a stronger dependence of the Baltic States on a number of EU countries. In comparison with advanced EU economies, the sectors of Baltic countries create a lower value added per hour, which is revealed by a specialization at the beginning of the value chain. However, due to a deeper integration, these sectors have a greater potential to grow and produce higher value-added products in future.
